Genome structure impacts molecular evolution at the AvrLm1 avirulence locus of the plant pathogen Leptosphaeria maculans.
Leptosphaeria maculans, a dothideomycete fungus causing stem canker on oilseed rape, develops gene-for-gene interactions with its host plants. It has the ability to rapidly adapt to selection pressure exerted by cultivars harbouring novel resistance genes as exemplified recently by the 3-year evolution towards virulence at the AvrLm1 locus in French populations. The AvrLm1 avirulence gene was recently cloned and shown to be a solo gene within a 269 kb non-coding, heterochromatin-like region. Here we describe the sequencing of the AvrLm1 genomic region in one avirulent and two virulent isolates to investigate the molecular basis of evolution towards virulence at the AvrLm1 locus. For these virulent isolates, the gain of virulence was linked to a 260 kb deletion of a chromosomal segment spanning AvrLm1 and deletion breakpoints were identical or similar. Among the 460 isolates analysed from France, Australia and Mexico, a similar large deletion was apparent in > 90% of the virulent isolates. Deletion breakpoints were also strongly conserved in most of the virulent isolates, which led to the hypothesis that a unique deletion event leading to the avrLm1 virulence has diffused in pathogen populations. These data finally suggest that retrotransposons are key drivers in genome evolution and adaptation to novel selection pressure in L. maculans.